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FRONT-SIDE REPAIRABLE TFT-LCD AND METHOD FOR MAKING 

Field of the Invention 

The present invention generally relates to a TFT-LCD assembly and a method for 
making and more particularly, relates to a TFT-LCD assembly which can be jas er repaired from the 
front-side of the ^assembly and a method for making the front-side repairable TFT-LCD assembly. 

Background of the Invention 

P In recent years, large liquid crystal cells have been used in flat panel displays. The 

fU liquid crystal cells are normally constructed by two glass plates joined together with a layer of a 

=jf liquid crystal material sandwiched inbetween. The glass substrates have conductive films coated 

1 0 thereon with at least one of the substrates being transparent. The substrates are connected to a source 

q of power to change the orientation of the liquid crystal material. A possible source of power is a thin 

f fj film transistor that is used to separately address areas of the liquid crystal cells at very fast rates. The 



TFT driven liquid crystal cells can be advantageously used in active matrix displays such as for 
television and computer monitors. 



15 As the requirements for resolution of liquid crystal monitors increase, it becomes 

desirable to address a large number of separate areas of a liquid crystal cell, called pixels. For 
instance, in a modern display panel, more than 3,000,000 pixels may be present. At least the same 
number of tra nsistor s must therefore be formed jon the^ glass plates so that each pixel can be 
separately addressed and left in the switched state while other pixels are addressed. 

1 



64,600-039 
ERSO 870100 

Thin film transistors are frequently made with either a polysilico n material or an 
junorgh^^ For TFT structures that are made of amorphous silicon material, a 

^comm^ the inverted staggered type which can be back channel etch ed or tri-l^e^. 

The performance of a TFT and its manufec^n^^^ld^r throughput ^lepe^^ 
5 t ransistor . For instance, the inverted staggered back channel etched TFT can be fabricated with a 
number of six masks, whereas other types of in verted staggered TF T require a minimum numb er of 
nine masks. The specification for a typical inverted staggered back channel etched TFT includes an 
o amorphous silicon that has a thickness of 3,000 A, a gat e insulator of sil icon nitride or silicon oxide, 
rU a gate line of Mo/Ta, a signalj ine of Al/Mo and a storage capacitor. The requirement of atiiick 
IS am^hou ^siliconjgy er in the TFT device is a ^drawback for achieving a high yield fabrication 
12 process since deposition of am orphous silico n is a slow process. A major benefit for the amorphous 
p silicon TFT is its lov ^akag ejHingnt which enables apixel tqjnaintain its_voltage. On the other 

W 

fU hand, an amorphous silicon TFT has the<^^Hack of a low charg^ungnt (or on current) which 
requires an excessive amo unt of tim e for ajnxel to _be charged to its required-voltage. 

15 A second type of TFT is made by using a polysilicon materia l. Polysilicon is more 

frequently used for displays that are designed in asm aller size , for instance, up to three inch diagonal 
for a projection device. At such a small size, it is economical to fabricate the display devicejm a 
jjuartz substra te. Unfortunately, ^arg ejarea display devic es c annot be norm all y made on quartz 
substrates. The desirable high peifonnance^)^ can therefore be realize d only if a low 

20 temperature process can be developed to enable the use of non-quartz substrates. For instance, in 
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a more i 



recently developed process, large area polysilicon TFT can be manufactured at processing 
temperatures of less than 600°C. In the process, jglf-ali gned transistor s are made by depositi ng 
pojysilicon and^gateoxide followed by source/drain regions which are self^hgned to the gate 
electrode. The device is then completed with a thick oxide layer, an ITO layer and aluminum 



contacts. 



j>pJysihjonTFTs have the advantage of aju^chgge_c^nt (or current) and the 
drawliack of aju^Ue^agecunent. It is diffic^tojnaintain the_v.oltage in a,pixel until the next 
charge in a polysilicon TFT due to its high leakage current. Polysilicon also allows the formation 
of CMOS devices, which cannot be formed by amorphous silicon. For the fabrication of jarger 
displays, a higher mobility may be achieved by reducing the frapdensity around the grain boundaries 
in a hydrogenation process. 

Figure 1 shows an enlarged, cross-sectional view of a conventional amqiphoussilicpn 
jFT structure. Amorphous TFT 10 is built on a lo^v^tjglassjubsttate 12. On top of the glass 
substrate 12, a gate electrode 14 is first deposited of a refractoryjnetal such as Cr^Al or Aljlloy and 
then formed. A gate msulating lay er 16 is normally formed in an oxidatigD-process. For instance, 
a high density TaO x on a Ta gate can be formed to reduce defects such asgin holes and to improve 
yield. An^r^ateinsulatmgjayer.20 is then deposited of either silicon oxid e o r silicon nitrid e. 
An in trinsic amorphous^ UJgojLlayer 22 is then deposited with ag doped arnorphousMhcon layer 
24 deposited on top to improve its conductivity. Prior to the deposition of the doped amorphous 
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silicon layer 24, an etch stop 26 is first deposited and formed toavoid damages to the amorphous 
^si licon la yer22 in a subsequent etch process for a contacthole. The doped amorphous silicon layer 
24 is formed. Boron ions are normally used to achieve p + polarity. A drain region 30 and a source 
region 32 are then deposited and formed with a pixel electrode layer 34 of ITO (indium-tin-oxide) 
deposited and formed on top. The drain region 30 and the source rggion, 32 are normally deposited 
of a conductive naetal layer. A suitable conductive metal may be a bilayer o f Cr/Aj . The structure 

is then passivated with a passivation layer 36. 

— ■ — ■ — > 

A second conventionalJ^e^d = ^ggerg4^£ e XK r 40 is shown in Figure 2. The 

TFT 40 is frequently called the back channel etched type inverted staggered TFT. A gate electrode 

42 is first formed on a non-conducting glass substrate 38. The gate electrode 42 is connected to a 

gateUne (not shown) laid out in the row direction. A dielectric jnaterial layer 44 of either silicon 

oxide or silicon^nitride is used tojnsulate the gate electrode 42. After an amorphous silicon layer 

46 and a contact layer 48 are sequentially deposited, patterned and etched, source electrode 50 and 

drain electrode 5 2 are formed to provide a chann el 54 i n-between the two electrodes, hence the name 

back channel etched TFT. The source electrode 50 of each TFT is connected to a transparent pixel 
^ — ■ 

electrode 56 independently formed in the area surrounded by the gate lines and the drain lines (not 
shown). A transparent passivation layer 58 of a material such a s silicon nitri de is deposited on the 
completed structure. 



As shown in Figure 2, the gate electrode 42 is frequently formed of chromium or 
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other similar m etals on the transparent^, substrate 38. The dielectric layer 44 of gate oxide or 
silicqnnitride is formed to insulate the upper surface of the glass substrate 38 including the top 
surface of the gate electrode 42. A se mi-conduct i ng lay er46, which may be formed of ajnorrjhous 
sjlicon is stacked o n the dielectric film 44 over thejate.electrode 42. The drain electrode 52 and the 

5 source electrode JO are formed on the semi-conducting film 46 and are separated from each other 
by a predetermined distance forming the channel section 54. Thetwo_deiarpi.es each has_a contact. 
teyer_of 48 and a^metal layer which are electrically connected to the semi-conducting layer 46. The 

n transparent electtode.44 may be formed of fJO- 

UJ In modern TFT-LCD devices, once the components are assembled together, it is 

§ difficult to make repairs i n defective circuits foundjn the TFT . The defects are normally found by 
□ a technique utilizing a KLA Acrotec® jnspec^ teyjce with digital image processing. In the 
f U technique, panel sizes of up to 50 cm x 50 cm can be accommodated and detected by an optical 
| system which operates m^wodiffersiLmffldes, i.e., in lowjna^cation^^^ defects and in high 
magnification jo jden^ the defects. Defects found inJie^pheraLdiiy^irfiiiits in an active 
1 5 matrix device frequently cause more serious problems suchas areajefects in the displays, while 
defects in pixel arrays_with TFT switches frequently cause point or line defects. It is therefore 
essential to provide a repair capability on the peripheral drive circuits. Normal redund ant TFT 
circuits are not adequate forj-epairing jo pe^fe^ in the rircuits. A laser connection and 
disconnection method must therefore be utilized in correcting the defects. For instance, by using the 
20 laser connection and disconnection methods, a faulty sMft register can be exchanged for a spare by 
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disconnecting the input/output lines of the faulty circuit and connecting the I/O lines of the spare 
circuit. 

! { 

1 1 

In a laser repair method, the repair is npi^mally made by using a pulsed YAG laser 

JTLil ' 

which is operated at 1 .06 \xm with a pulse duration o f 8 Nano-second. A doped polysilicon layer can 
be used as the c onduction la yer in a laser connectio n and disconne.cjdon method. For instance, when 
repairing a defect between aluminum and polysilicon lines which are separated by an insulating layer 
of silicon nitride, an Ohmic contact can be made through t he silic on-nitride layer by irradiatingj with 
the YAG laser at a site where the two lines are overlapped. A YAG laser having 20 -60 W/[im 2 
power density jnayjseused in an air ambient forare pair patter n of about 4 jam x 4 |im in size. Such 
repair is normally performed from the backside of the TFT-LCD through the glass since a black 
mai^ixjilm coated on the front-side glass plate prevents ac curate locatin R_of th^defects. The 
existing throug h-the-glas s r^adrj^hn^ues are therefore l imited to repairs that can only be carried 
out on th e backside of the device for making repairs o n a drive circui t. 

Most conventional laser repair techniques repairs lines located inside TFT-LCD 
panels ^^ddmg t hrough backsid e laser irradiation . Other conventional solder repairs of lines are 
capable of repairing a PCB (printed circuit board) on the TFT-LCD driving^b oard. When ajggjcen 
data line or bus line is detected, a repair line isused i n welding t he connection . When a scan line, 
or a gate bus line, is jshorted with a data bus line, a laser radiation may be used to ^cut off all 
connections around the circuit and then re connec t with a repair line to resume connection with the 
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outside circuit. These repairs are made from the backside of the device. The re_pair task is much 
sjmpler whenonly^TITs^^ and that no_upper glass substrateis assembled 

toJteTFT. A repairjine may bejr^djlown onto a scanline or a data linejorjrec^e.ctim. 
However, when a LCD has been assembled to a TFT forming an assembly,, an y defects found m ust 
berepaired fromth e backsi de so that Jaserrad^ation can go thr ough aglass without being blocked 
_ by a black matrix film . A TFT-LCD assembly must be reversed by reversing the coordinates in a 
computer to find the defect location. It should be noted that the LCD discussed here are generally 
of the reflecting ty pe and therefore, no diffuse r jsjny.olaed injhe-assembly. 

Th e conventional laser repair techniq ue is therefore impossible formakmg front side 
repairs dueto the MeKtageoflight by the black matrix fil m and the resulting diffic ulties in locatin g 
the Jefects. When the TFT-LCD gate buslines are fabricated of non-Al based materials, backside 
^ laser repair technique does not produce a r eliable result . Furthermore, in the backside laser repair 
jg technique, the sddemig^of repair lines are located on the PCB which enhances the djiyjng^ignal 
coupling and distortion effect. Moreover, since nqtall bro ken wire s show up when the TFT device 
15 is fabricated and tested in an array form, i.e., defects may be formed only when a signal is sent 
through the circuit for testing by a short in the circuit and heat generated in the defective circuit 
components. A technique for repairing a TFT-LCD which has a Mack matrix film inside the 
assembly must be provided so that the assembly can be repaired without being takenjpart and 
without the jiskof scrapping the whole assembly. 
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It is therefore an object of the present invention to provide a method for repairing a 
TFT-LCD assembly that does not have the drawbacks or shortcomings of the conventional repair 
methods. 



It is another object of the present invention to provide a method for repairing a TFT- 
5 LCD assembly that does not have to be performed on the b ackside of the assembly. 

(3 It is a further object of the present invention to provide a method for repairing a TFT- 

fy LCD assembly that ca n be carried o ut from the front sid e of the assembly through a black matrix 

W film. *r 

q It is another further object of the present invention to provide a method for repairing 

lj a TFT-LCD assembly by first forming a multiplicit y of apertures in a black matrix-film prior to the 
s§ assembly of the front glass to the TFT-LCD. 

It is still another object of the present invention to provide a method for repairing a 

TFT-LCD assembly by providing atjeast one repair lin e positioned outside of and in parall el with 

— — — . ^ t . 

a circuitry on the TFT-LCD which intersects a multiplicity of buslines with an insulating layer 
1 5 thereinbetween. 



It is yet another object of the present invention to provide a front-side repairable TFT- 
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LCD assembly which includes at least on e repair lin e positioned jnrtside of and in_parallel with a 
circuitry on the TFT-LCD and a black matrix film coated on a front glass p anel and patterne d with 

a multiplicity ofap^ijures^such that a repair laser may go through the apertures for performing a 
repair. 



It is still another further object of the present invention to provide a front-side 
repairable TFT-LCD assembly that includes at lgast jive repair line s positi oned outside of and in 
parallel with a circuitry on the TFT-LCD which intersects the multiplicity of buslines with an 
insulating layer thereinbetween such that a repair laser may go through agertures provided i n a black 
matrix fil m and effectuate either abutting of the buslines or a jusing of a busline with a repair line. 

It is yet another further object of the present invention to provide a method for 
repairing a front-side repairable TFT-LCD assembly by first providing the TFT-LCD assembly with 
a black matrix film that has a multiplicity of apertures formed therein and at least one jepair lin e laid 
out around a circuitry on the TFT-LCD, testing the TFT-LCD in a panel power-up test and locating 
at least on e defective circui t in the circuitry, andjnadiatinga laser beam through the multiplicity of 
apertures to effectuate a repair on the at least one defective circuit. 



Summary of the Invention 

In accordance with the present invention, a front-side repairable TFT-LCD assembly 
and a method for fabricating such assembly are provided. 
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In a preferred embodiment, a front-side repairable TFT-LCD assembly is provided 
which includes a TFT-LCD equipped with a first multiplicity of buslines, at least one repair line 
positioned outside of and in parallel with circuitry on the TFT-LCD, the at least one repair line 
intersects the first multiplicity of buslines with an insulating layer thereinbetween, and a black matrix 
5 film coated on a glass substrate positioned juxtaposed to the repair lines and buslines, the black 
matrix film has a second multiplicity of apertures formed therein each corresponding to a location 
where one of the at least one repair line intersects the first multiplicity of buslines allowing a laser 
r 3 to pass therethrough. 

tU The front-side repairable TFT-LCD assembly may further include at least three 

\% spaced-apart and parallel repair lines positioned outside of and in parallel with a circuitry of the TFT- 
^ LCD, or include at least five spaced-apart and parallel repair lines. The first multiplicity of buslines 

: t S 

10 may include gate buslines and data buslines. The glass substrate which has the black matrix film 
%3 coated thereon is used as a front cover for the TFT-LCD assembly. The second multiplicity of 

apertures formed in the black matrix film allows a laser to pass therethrough for welding a repair line 
15 to a busline. The second multiplicity of apertures formed in the black matrix film allows a laser 

beam to pass therethrough for severing a line. The black matrix film may be formed by a 

lithographic/etching method. The second multiplicity of apertures formed in the black matrix film 

may be used for laser repair in an array test or in a panel power-up test. 
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The present invention is further directed to a method for fabricating a front-side 
repairable TFT-LCD assembly by the operating steps of first providing a TFT-LCD equipped with 
a first multiplicity of buslines, providing at least one repair line laid out around a circuitry on the 
TFT-LCD, the at least one repair line intersects the first multiplicity of buslines with an insulating 
layer thereinbetween, coating a black matrix film on a glass substrate used as a cover plate for the 
TFT-LCD, patterning the black matrix film and forming a second multiplicity of apertures therein 
each corresponds to a cross-over point where one of the at least one repair line intersects the first 
multiplicity of buslines and mounting the glass substrate which has the black matrix film patterned 
with a second multiplicity of apertures on the TFT-LCD as a cover plate. 

The method for fabricating a front-side repairable TFT-LCD assembly may further 
include the step of patterning the black matrix film by a photolithographic method. The method may 
further include the step of forming the second multiplicity of apertures in the black matrix film by 
an etching method. The method may further include the step of passing a laser beam through at least 
one of the second multiplicity of apertures in the black matrix film to effectuate a repair on the TFT- 
LCD. The method may further include the step of testing the TFT-LCD in an array test or in a panel 
power-up test. 

The method for fabricating a front-side repairable TFT-LCD assembly may further 
include the step of providing at least three spaced-apart and parallel repair lines laid out around a 
circuitry on the TFT-LCD, the at least three repair lines intersect the first multiplicity of buslines 

11 
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with an insulating layer thereinbetween. The method may further include the step of providing at 
least five spaced-apart and parallel repair lines. The first multiplicity of buslines may include gate 
buslines and data buslines. The method may further include the step of passing a laser beam through 
at least one of the second multiplicity of apertures in the black matrix layer to severe a busline or a 
gate line that is connected to a defective circuit in the circuitry or passing a laser beam through at 
least one of the second multiplicity of apertures in the black matrix layer to weld a repair line to a 
busline by fusing through the insulating layer. 

The present invention is still further directed to a method for repairing a front-side 
repairable TFT-LCD assembly which can be carried out by the steps of providing a TFT-LCD 
equipped with a first multiplicity of buslines, providing at least one repair line laid out around a 
circuitry on the TFT-LCD, the at least one repair line intersects the first multiplicity of buslines with 
an insulating layer thereinbetween, coating a black matrix film on a glass substrate used as a cover 
plate for the TFT-LCD, patterning the black matrix film and forming a second multiplicity of 
apertures therein each corresponds to a cross over point where one of the at least one repair line 
intersects the first multiplicity of buslines, mounting the glass substrate which has the black matrix 
film patterned with a second multiplicity of apertures therein on the TFT-LCD as a cover plate, 
testing the TFT-LCD in an array test or in a panel power-up test and locating at least one defective 
circuit in the circuitry, and irradiating a laser beam through the second multiplicity of apertures in 
the black matrix film to effectuate a repair on the at least one defective circuit. 

12 
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The method for repairing a front-side repairable TFT-LCD assembly may further 
include the step of effectuating a repair on the at least one defective circuit by severing at least one 
busline that is connected to the at least one defective circuit. The method may further include the 
step of effectuating a repair on the at least one defective circuit by welding at least one repair line 
to at least one busline for bypassing the at least one defective circuit. 

Brief Description of the Drawings 

These and other objects, features and advantages of the present invention will become 
apparent from the following detailed description and the appended drawings in which: 

Figure 1 is an enlarged, cross-sectional view of a conventional tri-layered type 
inverted staggered TFT. 

Figure 2 is an enlarged, cross-sectional view of a back channel etched type inverted 
staggered TFT. 

Figure 3 is an enlarged, cross-sectional view of a present invention back channel 
etched TFT having a black matrix layer formed with a multiplicity of apertures. 



Figure 4 is an enlarged, cross-sectional view of the present invention tri-layered type 
inverted staggered TFT having a black matrix layer formed with a multiplicity of apertures. 

13 
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Figure 5 is an enlarged, plane view of the present invention device having a data 
busline and a gate busline overlapped and insulated with an amorphous silicon layer thereinbetween 
and an aperture opened through the black matrix layer. 



Detailed Description of the Preferred Embodiment 

5 The present invention discloses a front-side repairable TFT-LCD assembly which is 

constructed by at least one repair li ne that is positioned outsid e of and in parallel with a circuitry on 

_ the TFT-LCD wherein the at least one repair line intersects a first multiplicity of buslines with an 
insulating layer thereinbetween, and a black matrix fi lm cojisd_on a glass substrate positioned 

iy immediately adjacent to the repair lines and the buslines, the black matrix film has a second 
10? multiplicity of apertures formed therein each corresponding to a location where one of the at least 

U one j^pair Jine intersects the first multiplicity of buslines and thereby allowing a repair laser to pass 

==5? 

™ therethrough for effectuating a repair by severing or by welding. The present invention further 
discloses a method for fabricating a front-side repairable TFT-LCD assembly which includes the 
steps of providing at least one repair line laid out around a circuitry on the TFT-LCD, the at least one 
1 5 repair line intersects the first multiplicity of buslines with an insulating layer thereinbetween, then 
patterning a black matrix fil m coated on a glass substrate and forming a second multiplicity of 
^ejtures such that eachj)fthea^ corresp ondsto a cross-over point where one of the at least 
one repair line intersects a first multiplicity of buslines equipped on the TFT-LCD, and then 
mounting the glass substrate to the TFT-LCD as a cover plate. 
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The present invention still further discloses a method for repairing a front-side 
repairaWeTFT-LCD assembly by the steps of first providing at least one repair line that is laid out 
around a circuitry on the TFT-LCD, the at least one repair line intersects the first multiplicity of 
buslines with an insulating layer thereinbetween, then patterning a black matrix film which is coated 
on a glass substrate to form a second multiplicity of apertures with each aperture corresponds to a 
cross-over point where one of the at least one repair line intersects a first multiplicity of buslines 
equipped on the TFT-LCD, men testing the TFT-LCD and locating at least one defective circuit in 
the circuitry, and hradiatin g a laser beam through the second multiplicity of apertures in the black 
matrix film to effectuate a repair on the at least one defective circuit. 

In the present invention novel method, a laser repair window in the black matrix film 
is first oje^ directly above a repair line/busline cros s-oveL point. The laser repair window opened 
is normally smaller than the repair line/busline cross-over. This is shown in Figure 5. By utilizing 
the present invention novel method, a front-side laser repair technique can be advantageously used 
which doesjiotcause back or reflective lig ht leakage problem of the black matrix film. 

The present invention novel method therefore provides a multiplicity of apertures in 
a black matrix jayer by a ^^(jS^g^hicjneAod and then forms apertures by a chemical etching 
or P^jcaUtchmg^method. The present invention novel method is executed by directing a laser 
beam onAe^Mrt-sjde of the TFT-LCD such that the beam may go through the glass substra te, the 
aperture in mejriack matrix film and, optionally, through a chrome oxide laye r to either severe or 
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weld a circuit defect. The black matrix layer may be formed of chromium, chromium/chromium 
oxide or of a polymeric based black matrix material. 



In practicing the present invention novel method, a liquid crystal cell is first teste d 
before it is assembled to a driver IC. The test may be conducted advantageously in an array test 
wherein the line width of the buslines is between about 25 \im and about 45 |im. The defective 
circuits may jhen berj^mred pportojhe assemblyof the LC c e ll with the driver I C. Prior to the 
assembly, a black matrix film coated on a cover glass substrate is first patterned in a 
photo lithographi c method and then formed in an^^tolm^ step a multiplicity of apertures. For 
instance, in a VGA LCD display device, where there are 640 x 480 buslines in total, the total number 
ofa^tuxe^required is 5 x [(480 x2) + (640 x 3 x2)] when^iye_regairjii^s are utilized. For other 
LCD devices, such as SVGA, XGA, SXGA, and UXGA, different numbers of apertures may be 
formed to achieve the same advantageous result. 

Referring now to Figures 3 and 4 wherein an enlarged, cross-sectional view of a back 
chan nel etchgdTET and a tri-layered TFT having a black matrix film formed with a multiplicity of 
aj^turesare shown, respectively. It should be noted that, as shown in Figure 3, a^blackjnatrix film 
60 and a transparent ITO Iay gr62 are first coated on a glass substrate 66. The black matrix layer 60 
is then formed in a photolithographic/etching step with apertures 68. A laser beam 70 can go 
through the black matrix apertures 68 to effectuate a repair procedure either on the source/drai n 
buslineJ72 or on the gatejbusline 74, or both. 

16 
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A similar procedure is shown in Figure 4 for a tri-layered TFT structure in which a 
black matrix layer 80, a transparent ITO layer 82 are coated on a glass substrate 86. A multiplicity 
of apertures 88 are formed in the black matrix layer 80 prior to the deposition of the ITO layer 82 
for allowing a laser repair beam 90 to go through. The laser repair beam 90 effectuates a repair 
procedure either on the source/drain baseline^92, or on the gate busline 94 or on both. 

An enlarged, plane view of the data busline 72, the gate busline 74, the insulating 
layer such as an amorphous silicon layer 76 and the aperture 68 is shown in Figure 5. It should be 
noted that the dimension of the aperture 68 is normally smaller than t he overlapped area between the 
dala^busline 72 and the gate busline 74. The repair method by the present invention novel technique 
is therefore conducted at the cross-over point between the gate busline 74 and the data busline 72 
where defective circuits are likely formed due to bad insulation, leakage, particle contamination or 
short. By utilizing the present invention novel method, gate line and data line may be melted 
together through the insulating layer at the cross-over point while the signal is detoured around the 
cross-over point. 

The present invention novel method can therefore be advantageously used in 
preparing defects in either a liquid crystal module prior to its assembly with a driver IC, or in a TFT- 
LCD assembly from a front-side of the assembly. By utilizing the present invention novel method, 
an assembled TFT-LCD assembly does not need to _be disassembled i norde rto perform a repair task. 
The present invention method therefore allows the saving of a liquid crystal panel from being 
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scrapped due to a defective driver IC. This is particularly important in the assembly of large sized 
liquid crystal panels of high costs. 

The present invention novel method for repairing a TFT-LCD assembly and a novel 
front-side repairable TFT-LCD have therefore been amply demonstrated in the above descriptions 
5 and in the appended drawings of Figures 3, 4 and 5. 

n While the present invention has been described in an illustrative manner, it should 

ry be understood that the terminology used is intended to be in a nature of words of description rather 
W than of limitation. 

q Furthermore, while the present invention has been described in terms of a preferred 

i . * 

JJ) embodiment, it is to be appreciated that those skilled in the art will readily apply these teachings to 

n i 

%B other possible variations of the inventions. 

The embodiment of the invention in which an exclusive property or privilege is 
claimed are defined as follows: 
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